INTRODUCTION
This paper seeks an objective test that will determine what alternative design provides the most sustainable solution to a problem, and how sustainable that alternative is. In the end, if one is bringing sustainability into the Engineering profession, one must be able to say as an expert witness: 'This is the most sustainable design alternative, and it is sustainable'. To do that, we need the units of measure of Sustainable Technological Development that we can optimize with. To find these units, we must explore the definitions and complete the descriptions surrounding sustainability that have been provided by others. This paper will introduce a technique for measuring the sustainability of any technological development project. It considers the impact of resource consumption in excess of what is sustainably available to the community, and how much the quality of life of the community has the potential of being changed as a result of the project. It is sensitive to, but not dependant on, the scale, culture, technology of the community, and is not bound by a defined future.
A relationship between the time it takes for members of any community to meet their needs, and the resources consumed by the community, is described using Canadian data. The relationship is unique for every community and is sensitive to the definition of 'needs' and cultural expectations. By including the concepts relating to Ecological Footprint (Wackernagel & Rees, 1996) , this function can also be sensitive to resource availability. This relationship can be used to convert excess resource consumption into units of time, and thus use human time as the unit of measure of Sustainable Technological Development.
OBJECTIVES
So that the engineer can speak as an expert witness, there must be a body of definitions that are sufficiently self-consistent and robust to be able to test a product, process, or project and determine if the quality of life within the community is enhanced, in the long term. In addition, any approach to Engineering for Sustainability must be:  objective, using units of measure instead of indicators.
 repeatable, so that anyone using the same data will produce the same results.  sensitive to, but independent of: culture, climate, labour and resource availability, technology, scale of community, or an undefined future.  universal, able to be applied to any discipline of engineering.  complete, able to address the potential quality of life within a community, and how that potential is actualized.
FIRST PRINCIPALS
Engineers are able to derive approaches to solving problems from first principals. Unfortunately, many of the first principals of Sustainability are founded outside of an engineer's traditional approach to problem solving. They have come from professionals involved in economics, social justice, human development, and so on. Because of their varied background, the definitions are often not self-consistent, and can be perceived as conflicting, which has led some to believe that Sustainability is not a goal that can be obtained.
The following list would be the 'First Principals of Sustainability Engineering', but will require further refinement before they can be expected to provide a complete description of the required fundamentals.

Wealth of Nations (Smith, 1776) : People use their time to meet their wants and needs.
Planning for a Sustainable Future (Projet de société, 1995) : Sustainability is about intergenerational and inter-regional equity. (Daly, 1990 ): 1. We must use renewable resources slower than they renew 2. We must use non-renewable resources slower than they can be replaced with renewable alternatives 3. We must produce wastes slower than the environment can absorb them or render them harmless 
Human development actualizes the potential quality of life by removing the obstructions within the self, family, or community that prevent people from meeting their needs effectively.
Potential Quality of Life is the time available within a community for activities other than those required to meet needs.
Needs are aspects of Human Nature. Needs can be viewed as physical, mental, emotional, spiritual, and social. Examples would include rest, nutrition, hydration, homeostasis, fitness, understanding, love, security, governance, and so on. Needs are met by activities that prevent the degradation of the individual, family or community. The tools and infrastructure associated with needs (or wants) would be the means to meet the needs, rather than needs themselves.
Wants are everything that are not Needs, and they may or may not be met as part of the process of meeting needs. They are unlimited by imagination, but finite in execution, in that there is only 24 hours per day per person for all activities that meet needs and wants.
On any scale smaller than 'planetary', Daly's Rules must be expanded to include 'a community must be able to meet its needs with the resources it manages sustainably, and the labour it has available'.
POSIT -TIME AND RESOURCE CURVE
Within any community, there is a relationship between the Resources used and the Time used to meet needs. It is in the general form of T[Time Used to Meet Needs]=a*R[Resources Used]^b+c. b is always negative, and c is the minimum time required to meet needs if resource availability were unlimited. If T=24 h/day/ca, then the community is at subsistence, and with any reduction of resource availability, it will take the community more than 24 hours per day per person to meet their needs, and they will be in a state of deprivation. When the resources used are equal to the resources available to the community, then the community is at capacity. If the community uses more resources than would be perpetually available to the community, then at some point of time the resources will cease to be available. That absence will necessarily increase the time it takes the community to meet their needs by at least the product of the slope of the resource/time curve at capacity, and the amount of resources 'lost'.
This creates a future time cost that is associated with any and all excess resource consumption. Due to synergistic effects, this approach will produce the minimum future time cost that could actually occur, and should not be considered 'conservative'.
The curve can be used to quantify the trade-offs in any Sustainability Engineering application by comparing the dT/dR for each alternative design, and finding which alternatives are a) the most Sustainable and b) if the alternative is Sustainable. The graph below shows Canadian data from 2005, derived from Size Matters (Mackenzie, 2006) (Wackernagel & Rees, 1996) to measure resources used -other approaches could be used instead. For example, the Planetary Boundaries concept (Rockström, et al., 2009 ) could be used equally well, and would have different strengths and weaknesses. Net Primary Production (Haberl, et al., 2007) could also be used. In the end, the unit of measure for Sustainable Technological Development would still be human time, but the math used to calculate the negative ecological impact would be slightly different.
METHOD
 Community establishes their boundary of needs, and Engineer explains impacts of those choices.  Community establishes their resource demand and supply. Where demand outstrips supply, the Community must establish a co-management relationship with other communities to ensure adequate resources are perpetually available.  Client establishes problem.  Engineer establishes a physical boundary of the community that is affected by the problem.  Engineer uses a database of resource supply and demand within that boundary (including any co-management relationships).  Engineer uses that database to find the capacity and the time/resource curve within the community boundary.  Engineer determines the life cycle time and resources used and saved by each alternative design.  Engineer applies a time cost for each alternative based on over-consumed resources, and the slope of the time/resource curve at capacity.  Engineer applies a time penalty for using Non-renewable resources that would be exhausted within the community during the life cycle of the project. 
CONCLUSION
This paper aims to provide complete definitions to allow practitioners to have a common language that is consistent with an Engineering approach. It demonstrates a method that can be used to identify the most Sustainable alternative design for any Technological Development project. The method is sensitive to, but independent of: community scale; culture; technology; resource and labour availability; and an undefined future. These are minimum requirements for any such effort, so that the engineer can say conclusively that something is or is not Sustainable, without having to qualify that statement.
The method described uses a test that is based on an evaluation of needs within a community. That evaluation can be provided by others (political means, Human Development expertise, etc.) within the community and then used wholly objectively by the engineer. The method is completely repeatable, and sufficiently sensitive to reflect nuances in design and community scale, technology, and culture. It will determine if each alternative is Sustainable, and rank the alternatives according to how Sustainable each is, and the Sustainable value of each. By using time as the unit of measure, the conditions for Sustainability per the expanded Daly rules can be met, and it can be used for any field of engineering, anywhere in the world.
Engineers must be able to apply the principals of Sustainable Development in all aspects of their work. This requirement has been difficult if not impossible to apply consistently. By building onto what has been started by others, this paper opens the door to provide holistic collaboration with the other professional disciplines, so that Sustainability can be authenticated, and implemented in a coherent, consistent, and practical manner.
APPENDIX A.

GSS and NAICS Codes Used
The deciles of household income were established using 2005 data from Statistics Canada, and the GSS data within each range was assumed to be evenly distributed within that range. The fraction of the ranges that lined up with each decile was determined, and the average time use within each range was distributed to the appropriate decile.
To find the average time within each decile, the entire time use database has been split out into: rest, food, clothing, shelter, water/hygiene/sanitation, fitness, education, childcare, health care, and community development. Some of these have some overlap, so fitness would include preventative 'medicine', while health care include reactive 'medicine', regardless of whether that is physical, mental, emotional or spiritual health. All other codes would be considered 'wants' and excluded from the analysis.
First order activities to acquire, transport, utilize, and ultimately dispose of any of the materials required for a 'need' will be considered 'needs', but not past that. So, under Food, there would be food growers, distributers, and retailers, and waste haulers, but not the road builders to bring crops to market, truck builders for hauling crops, diesel oil production, mechanics, supermarket builders, etc. In some future, a second or even third order analysis could be completed to get closer to reality, but for now, this should provide a reasonably close approximation.
Without accurate consumption data, it is not clear whose needs are being met by employment. Household activities meet household needs, but employment activities do not necessarily meet the needs of the employee. A doctor meets needs by providing health care, but does not provide their own. It is reasonable to expect that it takes poor people more time to have their needs met (for instance, health care dollars spent with respect to income is skewed toward the lower incomes). It is not obvious from the data analysed what the distribution of the time consumption is with respect to household income. Said another way, we know the income of who is making the resource available, but not of who is consuming the resource, considering human time as that resource. It would not be expected that the amount of time spent by wealthy households to purchase needs would be significantly greater than the amount of time spent by poor households, so the slope of the time/resource curve may be approximately the same while not including this data. This must yet be confirmed in a refined analysis.
As a result, the NAICS codes were not used in this analysis. They are listed to begin the discussion of the codes that would be used to produce the refined analysis.
GSS CODES
Rest would include GSS codes of 450, 460, 470. Clothing  28  20  22  27  25  24  26  24  23  27  23  21  Shelter  2  1  9  8  10  14  14  13  18  18  16  14  Fitness  22  35  29  25  24  24  28  28  28  32  31  30  Education  99  134  44  28  30  24  18  15  19  15  17  18  Childcare  11  21  16  19  17  16  19  24  25  27  28 
